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Gvnv [jir^h^ diagnostics ia u. nu*fchori for thB aegusnetf*- 
A^ecifin detetrtiun oH OH^RNA aequBnces . It it,' fcaetfcd on 
the hybridi. satire ft£ the gene prota^ ur^u^ac^ with cample- 
Tnentory suquOrtUO regVoi^s of tho DWA/RNA to be detected 
5 [ J.A. Matthews, 7*. J* Kricka, Analytical B.v.ocH(*ft.i Htry 169, 

1-2S (i3BB)f U« E,andagrBn, K» K&isor, C-r, caekey, 
I.- Uood, ScianCO 242, (19BB) ] , 

Ganw prrobft diagnostics makee possible the detection of 
infectious tUsfiasea and genetic doreclH* Prerequisitea 
10 fox the broad application of gene probe diagnostics are 
adequate sensitivity of detection, simplicity in peyriom- 
ance and thu avoidance of radioactivity , 

One variant, of gene probfc diagnostic: b proceeds by vay o£ 
Khp. <3.i,rcct photochawical labelling ojf: the pjEHk/KNfl. to be 

IS detected; subsequently hybrid i a dt ion occur fl to gene 
probes witifc complementary nucleic acid seqaences 
(N. Dnttayupta, PiMiM 4 Rae P KuguBn^l, E. Carlson, 

A- Lyga, J-S. Shapiro, J.P« AlbaareMa, Analytic al Bio- 
chemistry 177, H5 (1989) r J,P« AlfcareJ.lA, ft.i*. Kinegar, 

20 W>T t( . Patterson, ft. Oafctugtipta f B, Carlson, Nucleic Acids 
Research 17, 4?, 93 [J.98&J1- 

Purocovtfnarine which are linked to biotiu by way of 
suitable spacer roolcc ul.ee Twe been ahown to be very 
suitable for the photobiotinylatM.on. ot nucleic acidt*. 
2S After hybrid! oat ion to & gene probe- With ^ complementary 
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nuoU'H.i': arid sequence, ond a aepaxii tiOfi aUfjp, detection 
tak«K place* r far exiuuo-lfc by addM"J.on of a cojiip.lUx Ol! 
ant ibiot in- antibody or Avidin or strep fcc^Idln vltti 
alkaline phOrfpiml'^He* Ti'or the detection, rt aoAcim: reac- 
tiun, whltii ie elicited by aJ,knU,Au phosphatase, is 
1^4 triad out in an ftdiliK.LUAAl etep [J. J. £,eary r 
D.J, lartrjatl, fl.Ci. Wdrd, Troc, Vati . Acad. flisi. USA SO, 
4045-4059 (19B3) j. 

A disadvantage of the dfcLOOUion ayatem uaing biotin ±J) 
lft the wide distribution of biotin in biological n ye tenia . 

a possible alternative would he direct phutoiatoelXing o£ 
the njTA/uwA to be detected, for example uaing a l! Incre- 
scent dye. However, this? has been found not to be prac- 
tioablo under the, conditions oD the photareaction, 
15 because OJP preferential energy wasting* .In addition, a 

tfuitablfc labol would have to be photo inert* 

Surprisingly, lEinthanidfc chelate* which are linked to 
suitable furocoumarins by moans of a spacer have btion 
found to bo suJ.r.ivble* 

20 iumthanide chelates, in particular europium etiolates, are 
already being routinely employed in iromunodiagnostics 
[?, Degan, As Abbondandolo, G. Mont&nguoil, j. of Bio- 
luminescence and CberolluEninescence 5, 3 07 (k£90)J* a 
particular advantage o± uaing them is th» possibility of 

25 tiroB-raaoived iflaafc ur&mon t of fluorescent light. Their 
application in gen© probe diagnostic a haa now also been 
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do*cr i.hed frsr the first time [A. Oso.r/ rtnth, 
G. Valet, Nucleic Acids Raw . r 'J, llfil (19&G}J, though in 
this work labelling with europium chelate reagents takes 
place using o cos*t\y yruc'j<luru* In Addition, the use of 
.1 europium ohelatv primorr? f.nr I: he PCR reaction ha& been 

described ^P. Ocihlwi, A- Ht.ia, V.-M. Hukkala, P, Hurs- 
kainen, 11. KwiatkowJhi/ Molecular and Celluiar X\robe3 5, 
143-149 (1991)] . 



According to the inVOfit:J/>n, a labelling reagent uf bftfc 
10 general formula 



is synttioeitJOCL, wherret 



Ln = a lunthanido ion-oh&latf.ng structure, 
S = a spacer molecule and 
IS Fu - a ^rocoumzirin derivative as a photocbemioally 

linVable. atracture. 

The lunthttnidfl iOft-dA&lating ^cructuxre (i.n) la a pyridine 
derivative of the formula 




2 0 where 



1^. A..29 JJ.93, 



5 - 
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represents C^- to C v -aryiuiu?i , optionally containing 
a heterci atom grouping, or CV- chalky lane 

containing hatero atom grouping K [£1/ D, S <l*r more 
than one a) J r 

and optionally X !• V represent a If-oxysuuCrirtiJftido , K- 
CHO, C001I, 5K, f!0-halogen, COOCOR 1 , CH"CrK;O a tt A , 



*v. .,..jo . 

V ■ 



(1 _ 

-C^-t/ | 



o 

10 wharu R J repliants hydrogen/ a saturated or unsatu- 

rated C x - to C A0 -alkyl radical/ optionally substitu- 
ted by a phenyl group, or a phony 1 group, 

R r&pr&so-n t8 # In ^aeh case independently oi the 
other c, hydrogen r amiMmiunn- or an equt^klent: of an 
IS aikaAi metal or a 1/2 equivalent; of an alkaline 

earth metal. 

Tho gyntJwets of the pyridine derivative Lu tafcas pl&co 
according to methods which are knqwn per st [aee, e,g. r 
F. V6$tld. fcind C, Ohlfi/ Che*ti» Bsr, 117/ 849 to B5& (19B4) p 
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The spacer la a polyalkylamlne r a polyethylene glycol or 
a combination of t-hetto, 

PCilyaiky.Uwi jpfift tov^ tlte following general formula? 

R R 
5 I I 

where 

R represents H, C 1 -C J -alk/l r suyl (?»>ch as, e.g,, 
phenyl, naphthyl or &n Lhr*cyl ), hy<2rc»:yl ox C^C?- 
aikoxy? 

1U jc roprasoAUs a number between 2 and ') ; 

y repressive a numkoj: between 3 ami 10 . 

ft can occur tiif ferfctstly j.rt tins* po«&jU>le variants 
xnentloned above, I.e. it must not be identical for ftflah 

* 

repetition of the -(CM,,),-*!- unit in ths Spacer. Th© Sam* 
lit *Isa the case fnr/x, i-*- * nmat not be identical 1'or 
oach repetition c£ tifcft ~(CK S } X "* uni,t in the spacer • 

Preferably tha Rs, irttte^endontly o£ oach otihoi?, - 
20 C l -C--Dl3cyl (e.g. methyl, ethyl, r>~propyl« 1 -propyl, 
n-butyJ , i -butyl, tert-butyl ) ; x = 2, 3, t or 5; atid 



IS 
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y - 3 J ti t 5 or 6 . 

Particularity preferred iixu N-4 , N~9 -dime thy Spermine 
rter.lvativBB of tha furj&uiA 

" « I I H 

3 Polyethylene glycols ha'/e Uhe following general formula 

-©-[-[CH^-D-],- 

vrhero 

x la - 2, 3, 4 or 5 and 
y la = 3,4, 5 or 6, 

10 Preferred are polyethylene glycols with K *• 2, 5, 4 or 5; 

y - 3| 4/ S or 6* va^tjLcuinrly pxeierrod are polyethylene 
VlyCOla With * * ?- and y = 4 r 5 ox 6. 

Spacer molecules with COTfibilwd amine/glycol structures 
have the following general £orraulat 

15 -Z t "HfCH 2 ) H -i a -J^ ir CCH a ) x -2 3 - 

where 

Z 1 , 3/i a and U 3 , independently of oach OthfcJC, represent 0 
or. »n r 
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ll repreaBiitH K r c r -C: v -al)ryl , uryl (Such as, z,q r/ 
phany). , nuphtJiyl uj: c:<lthratyl) , KydtfOKyl oj: Cj-C r - 

*lfcr.i*Y; 

k 7*n(irfcsontft a number between 2 and 7; 

5 y reprs&erits a number boU*ocm J <ittd 10- 

Firajiorred are apacar Btrucrtuirea with Z* = 0 Z 1 , 2 7 =• 

MR where 

the ft) s h, Ct-Ci-aXkyl, (a-a,- meiihyl, ethyl, n-propyl, n- 
butyl, i-butyl, turt-botyl); x « 2, 3, 4 OX 5^ and y « 3, 
ID 4, 5 or G. 

Particularly preferred ore structures with Z* - 
K A , z a " vk, 

R ** K, methyl, ethyA, 

x "* 2/ 

15 y -=6, 

Suitable photoc hemic ally linkable fetriictur&af are in 
particular f urocoumarina , auch as, ior example, angelic in 
(IsopsoraLcu) or psoralens a* well as derivatives of 
thaao which react photochemicaily with nuoleic acitf. 
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Angelic in derivatives hzivG Litu CoilowLnCf <|0 rubral ^omltti 

7* ?l 




where 

Ri* R 2 and Ha, independently pf ©actx other,, cepnep^t H or 
Ci-Cy-iiDcyl, and R< r spro a ©m;s< H, d-^-aXkyl or ft Iowa* 
alkyl with hydroxy!, Ci-CT-alkoxy, amino, halo oj? 
phthnlimido substituents . 

Particularly preferred are angelic in derivativHB which 





cQnta.Xn the 


following H^R^ 


groupings : 


10 








R* 




H 


H 


H 


H 




CH 3 


Jf 


CH, 


H 




CIt & 


CH| 


CXf, 


crt a 0H 


15 


CH S 




CHj 






GH 9 


H 


CH* 






H 


K 




CH»C1 










0 




IE 


H 
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OthOTT i-oenprtimilK v/S.fch different R'a may also be ayuthee- 
Lfleci by procftaflSH known from -tha litsrotuLo , 

£3tiitablB psoralens lmvi> tfc*; rn.Uowiang general formula i 



R ir n s and R ir independently oC fiacli other, repreagnt H 
or Gi-Cv-dlkyly 

represents tf P C, -Chalky! or Ci'-C ? -ftlkyl 
with hydroxy!, Cx-^-alkoxy, amino, halo 
ID or N-phfchfldimido aub&tit.uente , 

Rj, aod R 5/ independently of each other, represent Tl, 

hydroxy l r carboxyl, carbo-C 1 -C 7 -«lkoxy or 

Angelicin derivatives arc atfvanta^ocme in corapariaon with 
15 pBoralBna because of the monoadduut, formation. 

The sequence of the binding, of t-lie lanxhanide ion chela- 
ting agent r tha up&cor and the furccoumetxin \a arbitrary- 
It ia thus possible, inter alia, first to liaU r.ha 
chelating agent Ln with the apacar S and subsequently to 



- 9 
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react, the product with the furocoumarin . Cunvt*rsrt i.y * 

TjnA lintcLAc; of l:he ntcylftities ia e-ff acted in a. manner known 
per ae. 

gjcamuXe la) 

Preparation of 2,6«his[^,K-hia(t-butoxycajrbonyliKiiochyi)- 
artiiio-mo thy 1 ] -4 - ( 5 .-hydroxypsnt- 1-iny i ) pyridiiie ( 1 ) : 



HO— tCH 2 >„- 



^ — C0 2 L Bn 

(T— C0 2 t Btl 
N — ■C0 2 t Bu 

10 $ g (LOnunol) of 2 P 6-bXa lW r N-biB(t-bato3cycarbonylniErthyl) - 

dJnino-wet:IxyX3-4-bi:c>rftQj3Y.ri«Une (prepared as described by 
H« Tofcalo, P« Pasane-n and J. Ka.ukaz.e- in acta Chero. Scand. 
Sfi*. B 42 P (1980) 373) are dissolved in a mixture of. 
freshly distilled tetrahydxofuran, 15 ml r and 15 ml of 

IS triethyl amine. 1'hB solution is dagdated and 1 g (12 fcmol) 
of S-hydroxype-nt-l-ine Is introduced* rha catalyst r 
cousistiA$ o£ & mixture of 280 mg (0,4 iranoJL) of bieftri- 
phenylphoBphine)pailadium(II) chloxid« T B40 ja$ ( 3 - 2 namoJ. J 
of triph&nylphosphine and 117 mg (0.S1 mraoi) of Cu(I) 

20 Iodide, Is add*d at room temperature and with Rtj.rrlng. 
Tho react ton ia complete- *c wording to ?i.C after 7 hours 



ID - 



.7any2html?FILENAME=%2Fcpoti%2Fprod%2Fapache%2Fhtdocs 0 /o2Fcache 0 /o2Fmodca%2F4 7/18/00 



02099542dis.afp Page 11 



Page 2 of 4 



10 



IS 



of re fluxing. Aft"*" yon.U.ncf to .room temperature and 
Unhsoquoot; flUration, the solution itf COiUiOAtrfttfxi In 
vanno ancS chromatDgraphed over silica <jol {oJ.uenti ethyl 
acetate, R f « 0. 61 J . 

4.6 g (68% of th^Orry) Arft obtained of n slightly yellow- 
iah a olid with a melting point of 90 

Example lb \ 

Tr operation of 2 , 6 -hi a [N,N-bi5 ( c«butoxycaxbpnyliiiiLetbyl ) -• 
nmino-mothyl -4 - ( % 1- hydroxyundec- i -inyl ) pyridine ( 2 ) t 

6 g (10 roniol) of 2 , 6 -bis [l^N-bifl {t-hutDxycarbtmyl- 
iuethyl)aniino-niathylJ--4-brcu»opy^ld).n^ ace, reactBd with 
1.93 9 (12 rnmol) of l-utidscin-lO-ol under t:he action of 
Pd oatalysJ.B in analogy with Example La) . Aft or chromato- 
graphy on silica ^e.l {eluent: ethyl dcatata, R| » 0*52), 

7 g {77% of theory) are* obtained of a yellow solid with 
a meiting point o£ S7 to 5& h C< 

Bieamplg 3a) 

Pzttpfiutat ion o£ 3,6 -bis [ K , H-b is < t-hu toxyearbony lifts thyl ) - 
ozttlno-fnathy 1 ] -4 - ( 5 -hydr o xyponty 1 ) pyridine ( 3 ) : 




hSkJ> M 093. 
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4 72 u\g |Q.7 irtmol) of the compound L described in JSKamplD 
1 are dissolved in 20 ml off nbv . othanol mid 24 nig of 10* 
aro ddcteu, Wiv Kolutinu i-$ vlguxoui^.l.y fffc.Lxrod at 45 
to 50' C undoi: fios i.l'.i.vr* hydrogen pre3eur«. The reaction Id 
5 complete within 1 hour (according to l'AC) . After cooling 

and removal of tho catalyst, the* solution is c utic antxated 
in vacua and tha residue ifc chroma bographod on silica gel 
(eluents ethyl acetate, R< = 0.52). 242 jiuj (51* of theory) 
are obtained of a « lightly ydllowi&h oil. 

1.0 An improvement of the yield (56% of theory) 1b achieved 

.11* PtO a i.3 us erf ae the catalyst under the ScUcb reaction 
conditions « 

Example J2b) 

Preparation of 2 , G -bis [ W , »-bi s ( t ~buto jcycarbonylinethyl ) - 
1 S amiuo-raethyl - 4 - ( 1 1 -hydro?cyundecy 1 ) pyridine ( 4 } : 

1.0 g (1»$2 nwnol) ot the compound 2 describee* In sxajupXe 
lb) 1b hydrotf&nated with Pto a catalysis <;100 wg) in 
analogy with Example 2a). After chroflultogrtiphy on silica 
gel {fluent: chloroform/ethanol 15 i 1, L\ t = 0.4), 725 tug 
20 (72* of theory) are obtained of a slightly yalloviah oil* 

Preparation of oitm rm- PER- angel 1c1 n (5) 



l,e A 29 033 
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*. 8 7 q [2V iwol) of 4 ' -ftm^nf>methyl-4/S r "dimethylafigoiUsiri 
ore di.saolvod .In 25 suL of and react ©4 with 3.24 9 

(20 of c ar bony ldiimida sole at room UecnparatuTa . 

5 CompXfitie reaction (according to 7LrC) waB ofc>»o/:vc*d after 

6 lifture of stirring undar tiitrogen. Th» solution ia 
slowly added dropwi-SO tio □ solution o/I 16.B5 g (60 iflmol) 
of l J 17-diamxno^3 r 6 f 9 r l?^]CJ>-pantaoxAhoi>t6d«oane in 40 ml 
of DMF at 80 "C and tho mixture atirrcsd at 70 °C for a 
10 fujethar 12 hourBi /tfter cooling, ths solution la concen- 
trated in vacuo and chrai»atogra.phBd on silica, gel 
(oluentt chlorofojn«/cn&tMnol/ainnionia 90110:1, R e - 0.28),. 
7.1 $ (65* of theory} Are obtained o£ a slightly y&llow 
oil. 
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Prepare ion oJ:' Xa-S-l'n eat«r 



0 G ^— M 



Bu 
Bu 



6 n » S 
_J_ » U 

250 mtf (0.37 iiunol) of th& compound 3 daacribad f,n Example 
r> 2a) ar© diBaolv«d j.a 3 ml of dry toluena. 65 mg 
(0.4 mtnol) of carbonyldltwidaBOls are added. After L7 
hours ot a timing at 60"C under 3 ia completely 

reacted { according to TDC, eluent: chlorof oxTu/attldnol 
15:1, R« = 0,45) and a new product has formed {aluenti 

10 sea abov«, S f " 0-63) . 220 m<j iuniol).of tho ccawpound 

5 described in Example 3 are added and tho reaction 
miactura is stirred at 90 *C for a further 24 houra . Aftor 
cooling f tho solution iii concentrated in vacuo and tht> 
residue ic cbromatogmph9<i on silica g&l (eluent: 

15 toluene /ethanol 5 * 1, R r = 0.36). 138 mg (30t oi theory) 
ara obtained of a slightly yellow oil. 



- 14 - 



../any2html?FILENAME=%2Fcpoti%2Fprod%2Fapache%2Fhtdocs%2Fcache%2Fmodca%2F4 7/18/00 



. 02099542dis.afp Page 15 



Page 2 of 4 



Pr^prtrAL Lon of Ln-S-Fn ©star (7): 

430 mg (0.^4 cranol} of the uotftponftri <t described in Bxnwpla 
2b) are activated vj.fch c a rbonyldi imidazole unci zfUbae- 
5 quently ruactGd analogy to Example 4 a) with tllO atCtino- 

PKG-angeiicirj 5 desccJ.bfid .In Example 3), Alitor chroma- 
tography on siliOd C?oJ. (sluenti toluene / Gthanol 5>1, 
Uj « 0,31), lfl8 mil {26* of theory) are obtained oSi h 
yellcw.Lsh oiL. 

5 KclTUPl B 5n \ 

Preparation of Ln-5-?^-tetracarboxylic acrid (6)i 




n 5 

13 a jmj (0,11 nvno^) of the tetraeatBx fi described in 
Example 4a) ar& <Ji3 solved .U 4 ml of dry benzene and 
SE> 56 9 mg (5 raitiol) o£ tritluoro&COtic AC.ld axe added under 

N a - After 2 hours of ktirrlncj at <30*C P t-ho product 



IS - 
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sfirwraL*« our. Jn b*n*en* aa an oil. According to TIC U)o 
reaction ie camp].*tu, Aftwr cool.im), L:h* aoliitj.cn is 
concentrate J .n vacuo. Tin* ren trine i B dissolve it> 5 <n*. 
of diM-..Uled And extracted by a baking twico vUh 

3 iu! OJ! riiefchyJ ether. Tha nqueoua phau* iu *wno n htifftliftd 
And chroraato graphed on KL* 18 <oj..n*H:i methanol, r, - 
0-1.3). 70 jag (62% of theory) <\r* ohLaiARd of a n±lfy f 
vifttfOufl oil- 

Exam ple 3b) 

Preparation of Ln-3-Fn tetraacid (9): 

45 mg (0,fl34 mraol ] of tho totraeBter 9 deacribad in 
Example 4b) *re reaped with trifluoroacotic acid in 
analogy with MrapU 5a). 30 mg {31* of theory) akq 
obtained oi a vIsoqub oil. 



15 ?*^El<?_...fr 



Preparation of M l - (angelicin^idO)-K\N fl -ciA^Lhy.l B p e rmina 




10 
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rive activated with <;mbur\yMI. ljnJ/lA»o.le in analcxjy with 
Uxajnplo 1. 1'tu> rr^?uXtinqr solution ie adUod H & to a, 

solution or 13, fl g (£0 ntmo.1) of tf\H n -d 

40 vxX ii f; OWF in anology with &x<iiiipi.£ 1- AfLer coalifiq, 
l.fto Ma Lu tit an is concentratOU j.n v^^uo and the raBidue is 
<?h/xnn<* tographBd on tflln^a <$%\ (ftluent: chlojcof ornt/ 
iilolh&noJVaKmionia. 30:5:1, K t -= 0,11) » 7<;l q (7:1% of theory) 
area obtained of a yellow oil. 
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to«t ( ') . 5 wnn< > 1. ) <*>!; nine compound 4 described in &K.unplo 
2b m> <*i'- 1. Uod. with carbonyldiirni^^iKoLo ^rid snfr&r;*- 
C{ur.+n\0.y rftfl^t.^d with "the amino compound ).0 df-'Rc:r1.bp.<i In 
example € in analogy with Examplo <« A^tar chromatography 
S on silica <jtU (oJ.o^ai'. f chloroform/methunol/aintnottift 

70:45:1, H x -■ 0.42 1^2 mg (2L% of taBUiY) obtained 
of a y ol .1 r?w ri .1 1 , 

Preparation of Lri-S-Fn totr^cid (12): (KyPA) 

10 mg (0*023 ramol) of ths t€tra©st&r It described^ in 

Bxajaple 1 reactad with ti if luoro&cotic acid in 

analogy with Example 5* 22 mg (92% of theory) axe 
obtained of a yellow oil. 

Example 9 

' 15 pfcototoaeLlon ofi hairpin oligonucleotide a with EuPA ("12} 

SO jjg of the hairpin oligemic! Icot.ide- are taken up in 
100 itl of l'ria-HCl buff sr. Tha solution Is left Jjv the 
watexbath *X S0*C for 15 rainutea. To perardt a lew cooling 
to room temperature i the aawplB is taken out of thrt 
20 watBrbath. Subsequently a furthor 400 p), of water are 
added. 

For Che pJiotorEactiDH / a 2D -fold molar 6j;cGSS OL* Eu?A is 
addod to 15 yfl of the hybrid! aed hairpl-n oligonucleotide. 
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The siolhtl.on J.fl gu*)Heq\jently illumioattid uudar a UV 
at .VI 2 atii or .166 run Ln an fippendorf tubu. Thu photo* 
reaction is fallowed using flri.C, Within 15 minutoa* , -tilt* 
pha tore act ion. wac complete. 

5 Sx&MpiC:.. ,1*1 

P no to labelling wtth eupa 

For the phoLo.LabeX3.Jjxg, SO- pi of 1 M sodium totxabrjrrtte 
buffer pK B.3 and 50 fd of EuPA (2 jjg/^1) were added tc 
2 to 5 pg of DMA in 2 0 fiL Of? TK b\l<fftt and. the solution 
10 made up to SOD pi with dOuoJie-diBtiliBd, ItyO* Ttie mixtuije 

was irrad-i.ated for 10 minutes at 312 rati using a (JV tranes- 
illufllin&tor - wifcb t:hft samples heing liapt on ic© during 
this poriod, 

Tha phofcolalooll&d PttA was subsequently precipitated with 
15 1/1D volume of 3 X «odiura acetate pH 5,8 and L voXume of, 
isopropanol at room temperature and loft to stftnd for 5 
minut&B . Subsequently, the DMA. was centrif uged down at 
10 #000 rpnt in an tfppeiidorf centrifuge, the supernatant 
d&eanted off and the TWA precipitate wanted. wJLth 70% 
20 strength ethanol, AftGr th& sample** had boon driod, tho 
photolabellad DMA w&£ taken up in TE. The photolabolling 
of the DMA with auPA was subsequently monitored by 
agarose gel electrophoresis and micrqtitre tests. 
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Detection uf »--h%i liul'A .Mb^ I .I.I nrf In the nkic rotit j:& test 

To <ii>fce:ct the E.uPA labelling of do\ibl<*~ stranded JWA/ l:Tie 
ONJ\ waa pipetted, after tho labelling, Ini'O Tatcrotitre 
5 teat, plates in concentration* nf 2 50 f\g L.o 1.25 p<j in 1:2 

ctUutloii nteps. !i'o attach the PHA the: o.oly2tyren& 
groujpn Df the micro tit re walla, Ulna DNA was f;.Lr:at diluted 
in tho wellfl with PBSM buffer (10 urtK pho&ph&te: p« 7.2 
with 0,1 M KcfCli, 0,15 w wad, 3 KC1) and intubated ah. 

10 room tamparfcturo overnight. Mashing 2x with 200 ^1 0* 

FllSH buffer subfcfcqutan I ly took p^ace, and the DNA was 
fixed to the twbIIb by lO-jwinuCo irradiation with a IJV 
t raiia.il Imwlua.tor at 312 nm. l*ha DKA fixod in tills way was 
subsequently washed *lx with waeh-conc antra to bujlfer ITrom 

15 CXolfla/PbaeroacIa, in order to remove excess EuPA lOfldod 

with europium. As tho negative control, unlaball«d f 
double- Btrand&d DNA was troatod in the same manner. 

Following addition ot 100 f*l o£ Onhancejuent solution from 
wallnc/?lia.CTTiacta, the time-raaoivBd Eluoroscenc& ot 

20 i>iirtOp.*,v.<n Wftfi iweaauxed, after 30 juinutsa at room tempera- 
ture, in a DELPIft 123?. flupreacence photometer from 
Wztllac/ Phamuiuia at 290 U> J 60 nm. e-xcitatieWSlS- 
emj.aaion. Depending on the dilution Of the DNA., fluore- 
scence slonale of 212,000 to 1 P 700 ware measured i.n tho 

25 labelled dn*„ unlabel led QHA only gave low background 

signals ► 
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£xtuitplu._Jl?. 

^Tybrr.i.cL Le-^L.Lon of EuPA- lobe lied gwucufti.a DNA Ln. the 
r^'/ere&d phase tQ£3t 

The preparation o£ Rn.Pk~ label led DtfA was carried out 
according to the ictQfchod dnscrlhed in Example 10. 

'l/he hybridisation wfitf carried out by conventional pro- 
cesses at an incubation tOMporctture of. 40 to 5B*C. 
Different flubatances were addod depending on the hybr id- 
is it j.on temperature, vTith long gena ptcobas, desttren 

1G sulphato ojc ottos polymera wbib empluyod 2.n order to 
incxauB* tha spdod and extant of the hybridisation. 
Detergents and blocking Tti&qvntft, &\xph as dried milk, 
Denhardt'B solution, heparin or SDS, were employed in 
order to suppress the non-dpeciiic binding of thft QVR to 

15 th& Jftftmt>ran*i» denaturing ngBntB, such aii ur&ft or form- 
amide, may bo employed S.u order to reduce the mwltiii^ 
t^rapsrature of fcho hybrid/ ao that lover hybridisation 
temperatures inay bo used. In addition, the non-specific 
binding of probea to non-homologoutf DNA on the l>lot may 

20 bo reduced by the addition of heterologous DNA. 

To prepare for fcho hybridisation, 100 ng of the 
uniaballed H.coli~£pacif ic gono probes (1*7 Xb to 6 -<b) 
^ere fixat d-enaturod at 100 °C £or 5 minutes, cooled to 
0°C, and thsft tran*£nrred to pre-treated nitrocellulDee 
25 or nylon nuB-mbranafc* using a Kini£old-II filtration 
apparatus from Schleicher and Schiill and Hi^dd at 80* C 
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HOI 2 hOUX.'.i . 

The: fJ.lLfij??, kA^r'A hyhi? J .^IftArl .La a aealftd plan tic filsn bag 
or plastic box with at l&ast 20 ml d£ hybridisation 
aolutlon par 100 cm 3 of filter itt 69 4 C for nt leoet 
G 1 hour . 

'fhB solution v;aa replaced ?>y 2.5 ml of hybridi tf£t ti On 
solution of 10D cm 7 of filfcujr to whicf) solution freshly 
denatured {10D 4 C r r J minutes), tfuPA-labsLLed, genomic DNA. 
from E,co.U (1 fig) had bee\\ added* she filters were- 
10 incufca^od at 68 V C far at Xeast 6 tvouxa writ* geatle 
chakimj, 

'.The filters were then vanned 2x5 minute b at room tem- 
perature with at leaet 50 ml of 2xSSC, 0-1% SDS per 
100 era* of U\te* av& x XS uU^utea at 6fTC with 0 t .l*g$C, 
IS 0«l* SOB* 

Tti» filters were then directly employed for do too ting the 
hybridised DNA. k Depending on whether Eu?A-DNA it h eel 

which wae already loaded wifch f;uxx>plum, or which waa 
subsequently loaded with auropium, tho following furthor 

20 st<sp« wfcro carriod out in working up tho filters for the 
, fiuoreftcenca read~out. In the* case of BuPA-lubBlled 
genomic which was not loaded with europium, the 

fHltors woro treated in 100 ptt EuCl, 100 BDxA and 
LxSSC pH 7.0 in a total volume Of 2 rfll at room temper*- 

25 ture for 2 hours. l*he filters were then waehed six times 

with 5xSSC. Subaequently, the individual a lots of. the 
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hybridiHatiou blot wero cut out ctnd treated with 1 ml of 
enhancement soluxiDu in X , !i ml xeacTitm tubos . AJitur a, 
40-mlnute- incubation at- room t&mpexaT-ure/ 2 DO ^1 ot thv 
samples fxom the individual slats wore p.ipG+/fci«t into 
.*> ralcrotitre plat.ea and tho aetmplo* wrjcw lUOKfiarrrtCi Ui a 

delpia. 1232 f luoxe&cencu phatonwcor J?rom Vfa.l."lao-/PKA-onftcj,A 
at. 290 ta 36Q zm Bxcitntiun and S15 OdftiStfion « 

in thB case of slot Mots wlLh EuPA-lab&JJed XMK, which 
had been loaded with europium bofoxe thfc 'i&'Q$l\\vq , t;ho 
10 individual *lota were cut out directly aftex tiio hybrj/Jt- 
La&KioA and 1 ml of enhancement aolution wa» added to 
than in 1,5 ml roaction tubes an4 then, as described 
above, the enhancement iiolution was added and luaaeurement 
took place in a f lucre seance photometer, 

IS solutions i 

20 x SSC; 3M Nad, 0,3 M Nft cltxate pJJ 7,0 

Hybridisation solution* 5xSSC; 0 ^1% K-Xauxoylaanco&trte., 

Ha salt, 0,02% SDS? 0*5% block- 
ing xBZkgsnt (Boehringor) , 
2Q di&aalve the solution tit 5D to> 

Example. 13 

Hybrldieatloft with EuEA- labelled gwn© proves 
, !Tbe preparation, of EuPA -labelled gene probes {1*7 to 
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20 



6 k>>j wwo rjurriwi out *c-t:ofili,ny to the inotbod described 

The KuPA- lobe lied gene prDbea may be employed in hoU4- 
ptioso or liquid hybridisations . Suitable solid phases 
irO, Jtujc- oxiufly.h-i, ttit.tOOiSllulOSte ibranns , nylon 

membrane*;, po).yM;y^oi\e g coups oil tniorotitre plates or 
magnetic particles. TUG JiluOrOSuent hybridisation cora- 
plex«s of gwu9 probes with cawpltKnwmt ary g^nOmi^; DNA. iziay 
be separated from free fluox-escsnt gene* probes using 
hydrojcyapat.lte , 

For example, a slot -blot hybridisation wae carried out 
with EuPA-laballod, E,coli-&pocif ic probes (1,7 kb 

tu 6 3cb) and genomic; DNA from E.colx. 

For thia purpose, thB genomic u,coli DNCa was denatured at 
100 T, for El minutes and then gooXed to 0*C and, then 
transferred to altrooeLluLoa© or nylon membranos using a 
Hi nit old- 1 1 fiUratioti app&ratuc Jdrow Schleicher and 
Schiill in the concentrations SOO ag to 125 pg in 1:2 
dilution Stops, The prehybridi nation and hybridisation 
were* Carried out as described In fctf&niple 12 * 1Q0 ng of 
BuFA-labwlled B.coli genB probe vere employed. 

3?he reati-ont r.ook place aa described in Example 12 by 
individual ureaeuroatsnt ot the exuisutf filter slots after 
treatment with enhancement solution in a D12LtflA 1232 
■Quoriiuatat from Wal lac /Pharmacia. 
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Usiuy ttvj <;ouo pxvb&is, 125 rtg o? genomic OKA £wm ti.ooX;, 
wnri; J. I. n;arti.ly <ioi;<^k4ble- Tlvl.a corresponds to a tset 
Hi5ri«i.1:i s v.i l.y o I! 0 . L fig of DHA mea&urad .in the hybridiaa- 
H*>n pur:rt p BP 3 2 2 pi a Braid pnobe to pBR322 DNA. 

5 Alternatively, mic r^ofcitre hybridisation te#tft£ wax-t> 

carried out- for this purpose r tho genomic E.uoli DHA (-/as 
denatured as described above r and than diluted sBKiplHS of 
LO ng to 45 pg were pipetted into uiicrotitra vral2s and 
left to atand at room temperature overnight. Sub&e- 

10 quontly, washing took plnce 2 x with 200 /j1 of PBSM 
buffer and the D?JA was th«n JEixod for 10 mf.nut«w; at 
312 mu using a uv tr ana illuminator. 2 DO >«1 of hybridisa- 
tion aolution (Example 12) with 10 ng of EufrA- labelled 
gene probe ware* added aT*d the hybridisation mixture wa*; 

15 incubated at 68*C for at least 6 houra > Subsequently, tne 
microti tre> well a were washed 2 * S minutes at room 
toenpwaturft with 5 * 200 of 1 x SsC, Q.l £03 and 
2 x 15 minute at SD'C with 2 x 2D0 fil ofi 0,1 x SSC, 0,1* 
SOS. 

20 1'ha rend- out took place ao in Example 12 in a DfiJUPIA .1232 

f luorJLmeter from Wallnc/Pharmacia after "treatment, ot tbe 
walls with 10U pi of &TihancGina«t solution. 
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Labelling reagent of thw ^nsr*! formula 



hti jLut = iaflt*-H*n-Wi5 ^nu-chelaLlnc* ftt.ruc tur^e, 
S ■* spacer molecule and 

5. Lahellinq reagent according to Claim l f whore th£ 
lanrhan.ide ion- chelating structure (Ln) is a pyri- 
dine derivative of th« formula 



X represents c a - to C rt -arylonG, optionally 
containing a hetaro atom grouping f or C A - to 
C^-alkylane containing hetero atom groupings 
[N f 0, & more than once)] r 

Y and optionally X t- V represents N^oxysucoin- 
imido, N-m&lei/aido , EH^, OH, cocif ^-halogem , 
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}vj.layc:tv HCO, >?C&, CMC), CO<tfJ, C(J-halocjen, 

concern 1 , cTi-ciicc^n 1 , 




0 



where A 1 xeprofc©.nt£f hydrogen,. * saturate** or 
unsaturated C l - to C^-alXyl radical, O-p-tiOaxaX.Ly 
eubstitutBd by a phenyl -group, Ox d phtJriyl 
cp:oun , 

R ropxoaontis , in oach case Independently of the 
others t hydrogen, ammonium or an equivalent of 
an alkali metal or a 1/2 equivalent of an 
alkaline earth metal. 

3. Labelling roagont according to Claim 1/ where the 
Spacer iu a polyalky lamina , polyethylene* glycol or 
a combination of theae, 

&. Labelling reagents aocordintj to Claim 1/ where Fa is 
an angelicia derivative of the following general 
fq^nru^ai 
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where 



si 1( . Hjt and independently of each oth«r # represent 
H oar ^-c,- nlkyl , afld R t reprRaents H, <V-C 7 -6lkyl »r 
A Ao\resr alkyl with hydroxy 1, C^-CV-alkoxy , amino, 
halo or Ja-phthalimiclo gubstibueiits. 

5- labelling reagont accmndJlwcr tD Cluim 1, whore is 
a psoralen with the roLlowlnq general f annul b: 



R 4 , Rfl and n a , Independently of oach Other , repres- 
ent H or C^-Cy-alkyi, 



where 




repro»ent6 C^C^-alkyl or C^-C^- 
alkyl vrlt'o hydroxy]. t Ci-C^alkoxy, 
amino, haio ot N-pbtha. libido 
Bubo tit.u&nts P 
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R £ and in ctofi*.>nde>iiT,ly of each other / ropr^H- 

fint H, hydrDj:yl r c^rhoxyL/ cai'bo-Cx- 
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